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Abstract 
This study is firstly aimed to determine the science teachers’ views about “Nature of Science (NOS)”. In addition to this, another 
purpose of this study is to investigate the science teachers’ level of knowledge and views about the place of NOS in science 
teaching and also NOS teaching. The research was applied in 2010 academic year in the province of Burdur which is in the first 
numbers in the overall success of national examinations in Turkey. In this context, semi-structure questionnaire which consists of 
3 parts was applied to 8 science teachers through individual interviews. The first part of questionnaire is about teachers’ 
demographic characteristics. The second part is VNOS-C Questionnaire” which is created by Lederman, Abd-El-Khalick, Bell 
and Schwartz (2002) was used for assessing teachers’ views about NOS. The last part is about the place of NOS in science 
curriculum, science teaching and teachers’ self-assessments. According to results of research, it is found those science teachers’ 
views about nature of classification schemes and scientific experiments are sufficient but the most of teachers have naive and 
insufficient level of views about the concept of science, scientific method, law and theory. Besides, it can be said that teachers’ 
views about NOS models and observations are complex. The most of teachers have admitted that their NOS knowledge are 
insufficient but also stated that NOS is important in science teaching and themselves. However it was seen that teachers’ NOS 
perceptions are consists of hypothesis, theories and laws and their improving processes.  
© 2013 The Authors Published by Elsevier Ltd. All rights reserved 
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1. Introduction 
In science education, students’ are being brought up as scientific literate individuals and it is considered among 
the most important educational objectives (AAAS, 1990; NRC, 1996; Moss, Abramsand ve Robb, 2001, Turkish 
Ministry of National Education [MEB], 2005). Scientific literacy is linked to the deep understanding of the 
processes of “scientific inquiry” and “Nature of Science (NOS)” (Abd-El-Khalick & BouJaoude, 1997; Moss et al., 
2001). The NOS is defined as an intersection, by science educators, affecting science teaching and learning and 
which is composed by issues dealing with the philosophy of science, history, sociology and psychology. What is 
expected from students who have taken science education is to have a contemporary understanding of the NOS. In 
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this regard, the understanding of NOS has been discussed as the key component of scientific literacy in science 
education reforms (AAAS, 1990; NRC, 1996; MEB, 2005). The NOS can be expressed both in the nature of 
scientific knowledge and the nature of scientific enterprise (Meichtry, 1992). Lederman (1992) has defined the NOS 
as "the values and assumptions inherent in the development of scientific knowledge".  
It is emphasized in the literature that understanding the NOS contributes to education of individuals who are the 
conscious consumers of scientific knowledge, sensitive to social issues, are participating in decision-making 
processes, appreciating science as a part of contemporary culture (Hanuscin  ve Hian,  2009). However, research 
shows that students, pre-service teachers and even teachers having science education have lack of information about 
many aspects of the NOS (e.g., Murcia and Schibeci, 1999; Küçük, 2006; Liang at al., 2009; McDonald, 2010).  In 
this respect lack of understanding the NOS affects students’ interest in natural sciences to a great extent. In this 
respect lack of understanding the NOS affects students’ interest in natural sciences to a great extent (Gürses, Doğar 
and Yalçın, 2005). 
The research in this field mostly focuses on the determination of the state of participants’ understanding of NOS 
or on the investigation of the effects of various activities and methods on comprehension/viewpoints of the NOS. B 
Bell, Lederman ve Abd-El-Khalick (2000) stated that the perception of the NOS and information possessed by 
teachers undertaking an important educational role have important effects on their teaching. Moreover, Tsai (2002) 
investigated the relationships between teachers’ beliefs about science education and the NOS and reported that these 
beliefs affect the teachers’ perceptions of science teaching applications.  
Lederman (1992) stated that much research was carried out on teachers’ perceptions of the NOS based on 
process-product perspective and this research revealed that teachers’ perceptions affect students’ perceptions of the 
NOS, their behaviors and classroom environment. According to the findings reported in the literature, it is clear that 
the teachers’ perceptions of the NOS are of great importance.  
It is put forward that science teachers' beliefs about the NOS influence teachers' perceptions, their teaching 
practices, students' perceptions (Mellado, 1997; Tsai 2002). Teachers' comments on NOS, as already being part of 
their own subject matter knowledge, NOS can be seen similar to other contents a teacher can teach and that’s why 
can be thought as a special subject area in which they develop their pedagogical subject matter knowledge 
(Hanuscin, Lee & Akerson, 2010). At this point, teachers’ views of NOS and the place of the NOS become 
important in terms of their responsibilities of students’ gaining the understanding of NOS at a contemporary and 
adequate level (Mıhladız, 2010).  
 
1.1. Purpose of the study  
 
In this study, it is aimed to determine the status of science teachers’ “views about NOS and the place of the NOS 
in science teaching” and investigate in which contents they are inadequate, if any, and/or they have naive views 
about the NOS. Also it is aimed to investigate the science teachers’ views about NOS teaching. 
 
2.  Method 
 
2.1. Model of the study 
 
This study is a descriptive model in which qualitative research technique used. It was conducted to determine 
teachers’ views about NOS and the place of NOS in science teaching. Study is being carried out by using “Holistic 
Multiple Case Design” that enables all individually and comparative evaluation of different conditions of qualitative 
research methodology. 
 
2.2. Participants 
 
The research was applied in 2010 academic year in the province of Burdur which is in the first numbers in the 
overall success of national examinations in Turkey. 8 science teachers (4 female, 4 male) who are teaching science 
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in 7 different primary schools participated in the study. The determination of the participants was based on 
volunteerism. 
 
2.3. Data collection tool 
 
In this study, from the methods of qualitative data collection, “Individual Interview” was used. In this context, 
semi-structure questionnaire which consists of 3 parts was applied to 8 science teachers. The first part of 
questionnaire is about teachers’ demographic characteristics. The second part is VNOS-C Questionnaire” which is 
created by Lederman, Abd-El-Khalick, Bell and Schwartz (2002) was used for assessing teachers’ views about 
NOS. The last part questions are about the place of NOS in science curriculum, science teaching and teachers’ self-
assessments (Mıhladız, 2010). 
 
2.4. Data analysis 
 
The data obtained from research was analyzed with descriptive and content analysis methods. 
HyperRESEARCHTM  2.8.3. Analysis Program was used in the content analysis. Vazquez-Alonso and Manassero-
Mas’s (1999) category system (R/Realistic, HM/Has Merit, N/Naïve) is used for analyzing teachers’ answers to 
questions about NOS and place of the NOS in Science teaching. R/Realistic: The statement expresses an appropriate 
view. HM/Has Merit: While not realistic, the statement expresses a number of legitimate points. N/Naive: The 
statement expresses a view that is inappropriate or not legitimate.  
 
3. Results 
 
3.1. Science teachers’ demographic characteristics 
 
Science teachers’ names were coded with ST1, ST2, ST7, ST8 according to their main field in university 
education. Science teachers’ demographic characteristics were given in Table 1. 
 
Table 1. Science teachers’ demographic characteristics 
 
Science Teachers Gender Years of Teaching Experience Main Field 
ST1 Female 14 Science Teaching 
ST2 Male 28 Science teaching 
ST3 Male 31 Science teaching 
ST4 Female 11 Biology teaching 
ST5 Female 14 Biology teaching 
ST6 Male 15 Biology teaching 
ST7 Female 11 Physics Teaching 
ST8 Male 15 Physics Department 
 
As can be seen in Table 1., 8 science teacher ( 4 Female, 4 Male) participated the study. These teachers’ teaching 
experiences have ranged from 11 to 31 years. Though these teachers have thought science in primary schools, the 
majority of them were educated different disciplines in university education.   
 
3.2. Teachers’ views about NOS   
   
3.2.1. Definition of science  
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Science and technology teachers (STs) defined science as an attempt to facilitate life, search for unknown and 
new innovations. Also some of them defined science as “proved facts (ST4)”; “every kind of thought based on 
scientific facts (ST6)”; “Every type of phenomenon in the service of a scientist and taking her a step forward (ST7)”. 
Moreover, ST1, ST2, ST3 and ST5 defined science based on the disciplines of Physics, chemistry and biology. 
Again, in order to determine the teachers’ perceptions of science, differences between the fields of physics, 
chemistry, biology and religion and philosophy were asked. Many of the teachers (ST2, ST3, ST4, ST5 and ST7) 
were hesitant about responding to this question.  
Moreover, ST1 pointed out that science is questionable but religion is not.  But, ST6 stated that he experienced 
difficulties in differentiating religion from science during his teaching and in this way, he indicated that his religious 
beliefs affect his teaching. 
  
3.2.2. Definition of experiment 
Teachers explained the definitions of experiments in different sentences; “discovering the unknown (ST3)”, 
“examination of onion skin, brushing my teeth every day. Everything we do is an experiment. (ST4)”, “an 
experiment is an operation in which children try to prove what they believe or some scientific issues (ST8)” , “ 
reaching a conclusion by trying something known or unknown by means of trial and error (ST2)”. Also it is seen 
that ST5 was confusing the concepts of “model” and “experiment”. 
All the teachers agree that experiments are needed to improve scientific knowledge. But, when he was asked to 
give an example, ST4 stated that he could not remember at that moment and other teachers gave experiments 
performed at Cern (ST5) , combustion reactions (ST2) and electric experiments of Edison as examples (ST8, ST7). 
  
3.2.3 Definition of hypothesis, theory, and law  
Among the view statements of the teachers, there are many realistic and naïve sentences related to hypothesis, 
theory and law. ST1, ST3, ST4, ST6 and ST8 uttered sentences such as “Previously, it was claimed that atom could 
not be broken into smaller pieces, but it was done, so the theory of atom was changed. Theories are liable to 
change”.  
ST2: “What comes to my mind now is the fact that the theory of evolution has survived up to now as a theory. Yet, there are many 
interpretations of it. Scientists are still working on it. 
It is seen that science teachers are not sure of their information. Based on the views of the teachers; it can be 
claimed that STs think that laws are certain and theories can change (ST2, ST4, ST8) and laws are universal and the 
proved forms of theories ST1, ST3, ST5, ST6 and ST7.  
ST8: “..laws are superior. Theory can be regarded as a less developed form of a law and laws are more accepted by scholars. Laws are 
superior.” 
 
3.2.4. Nature of models  
The teachers stated that while models are being constructed, scientific information and documents are reviewed 
and former theories are examined (ST4, ST5), models are proved as a result of experiments (ST2, ST3, ST5), in the 
former times, mostly imaginations were capitalized on to construct models; yet, now experiments and research are 
used to construct models and former models are refuted (ST1, ST6, ST8,), deductions, inductions and assumptions 
are commonly employed (ST2, ST7).  
ST7: “..of course, there is some reasoning. They certainly performed experiments but we know that they were not able to see. I think that 
they used deduction and induction.”  
 
3.2.5. Nature of classification schemes  
All the teachers think that the species are classified according to structural characteristics, their habitats and 
survival activities and some of them (ST1, ST3, ST4, ST6) stated that with the use advanced technology of today’s 
world, more detailed information can be collected.   
ST3: “In my opinion, this is a phenomenon related to DNAs as a result of technology” 
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3.2.6. Theory-laden NOS 
The teachers’ responses to the question “How scholars have reached different conclusions based on the same data 
concerning the extinction of dinosaurs?” are as follows:, “people can interpret the same data differently (ST1, ST4, 
ST5, ST6, ST8)” and “as it is a theory, this information can change (ST3, ST8 and ST7)”  
ST5 and ST2: “scholars propose hypotheses and these hypotheses may not be approved by some other scholars.” 
ST5: “Because the ideas they believe are different… The meteor hit a place and were all the dinosaurs waiting in the same place? Was there 
a volcanic eruption there? Both of them are nonsense. I think they adapted to new living conditions, and they were transformed into new 
species.” (naïve)  
 
3.2.7. Social and cultural embeddedness of science 
Teachers ST5 and ST6 stated that science is affected by the social, political and cultural values of the society, 
ST4, ST2, ST3, ST8, ST1and ST7 reported that science is universal. 
ST4: “science is universal”. The truth is truth everywhere, otherwise, we would be suspicious of the reality of science..” (naïve)  
ST6: “.. It is certainly affected.. Mendel was  a priest, so is it possible for him not to be affected from his beliefs primarily based on 
Christianity? Of course not.” (realistic) 
 
3.2.8. Creative and imaginative NOS   
All the teachers agree that scientists have used their creativity and power of imagination while conducting their 
works. However, there are some disagreements about the stages where they have used their creativity and power of 
imagination; “during the data collection stage (ST4)”, “In every stage and mostly during the initial stages (planning 
and arranging) (ST1, ST3, ST5, ST8)” and “in every stage without assigning priority to any of them (ST6)”. 
 
3.3. Teachers’ views on place of NOS in Science Curriculum, science teaching and self-assessments about NOS 
 
3.3.1. Teaching competencies  
When the participants were asked what competencies should be possessed by a science teacher, ST1, ST4, ST5 
and ST6 stated that a science and technology teacher should be open to innovations, research continuously and try to 
develop himself/herself. In addition to these, many of the teachers think that they should be role model to students, 
have a good communication with students and endear themselves to students. Moreover, creativity (ST3), curiosity 
and imagination (ST5) are among the teacher characteristics emphasized. However, there is only one teacher (ST1) 
mentioning the relationship of a teacher with science.  
ST1: “ he/she should read science journals and know that the scope of science is extensive and current knowledge may change in the future 
and impart this view to students. We need to teach our students that science develops through hard work.”  
All of the teachers emphasized that the most important characteristics of science is its reflecting daily life.    
ST4: “It’s making connections with environment is very important to understand the life. Life science and technology is everything to us. Is 
there anyone who knows a place where science and technology is not used? Of course, no...”   
ST6:  “… Science and technology are in everything we use in our houses. We are living hand in hand with science but we are not aware of 
this fact. We do not think much. Think, interpret and wonder.”  
All of the teachers mentioned a teaching process close to constructivist approach but stick to traditional 
approach. What the teachers understand from effective teaching is mostly participation of students. Teachers 
emphasized that  “students’ discussing and commenting (ST6)”; “students’ conducting experiments and laboratory 
works (ST1, ST4)”; “use of question-answer method (ST2)”; “use of brain-storming frequently (ST3)” are important 
in science teaching. Moreover, development of science projects and students’ conducting the part of a lesson (ST5, 
ST8) were also mentioned.  
 
3.3.2. Definition, teaching knowledge, program knowledge of  NOS  
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The teachers generally explained the concept of NOS based on types of scientific knowledge (ST4 and ST5), 
scientific facts (ST2 and ST6), process of experimenting, researching and analyzing (ST1, ST3, ST4, ST7, ST8) and 
events occurring in nature (ST1 and ST8). 
ST4: “..nature of science means theorem, proof, hypothesis, and assumption. Laws occur as a result of experiments and observations until 
refuted, the laws is correct.”  
When the teachers were asked how they relate NOS to science and technology course; ST4 responded that 
natural events in daily life are studied in class, ST5 stated that it deals with the history of science, ST2 and ST7 
mentioned always emphasizing the facts, ST2 and ST6 mentioned encouraging students to think, ST3 and ST8 
mentioned students’ being active in class and doing experiments as examples to NOS teaching. ST1 believes that 
NOS teaching should be integrated with environment education.   
Except for ST2 none of the teachers could provide an example of gains relating to NOS. In relations to program 
gains concerning NOS; ST5 stated that he did not have any information, ST1 and ST4 stated that they did not 
remember; ST6 and ST8 stated that these gains could lead students to questioning, ST3, to performing experiments 
and ST7, to connecting daily life with science.  
ST2: “I know some sections of scientists’ lives. For example, Edison.. What did Archimedes do? While having bath, he found something. For 
example, a shepherd from Manisa (in Turkey) found magnetic stone. ..” 
 
3.3.3. Teachers self-assessment about NOS  
ST1, ST2, ST4, ST5, ST6 and ST7 stated that the scope of science is extensive and hence, they view themselves 
not adequate in the field of natural sciences and a science teacher should always be in the pursuit of information. 
ST3 and ST8 stated that they have a good confidence on their subject area knowledge. In addition, all of the teachers 
think that being knowledgeable about NOS is necessary and essential for effective science and technology teaching. 
ST3 and ST4 feel themselves confident about NOS. Other teachers stated that due to limitlessness of scientific 
knowledge, they are not satisfied with themselves.  
ST8: “We need to be in touch with nature as teachers of science. Nature itself is a science. The more it is searched, the less it is known. 
Everything we do is science. It is boundless, we cannot cover it entirely.” 
  
4. Conclusions and suggestions 
 
The participants’ views about the NOS are quite complex. In the same sentence, they use many statements both 
naïve and realistic.  This shows that their NOS knowledge level does not reflect a contemporary view (Murcia ve 
Schibeci, 1999; Abd-El-Khalick ve Lederman, 2000b;Tsai, 2002; Abd-El-Khalick ve Akerson, 2004; Aslan, 2009). 
Moreover, in some statements, the teachers said that they were not sure of their views(Mıhladız, 2010). This shows 
the length of time spent in the profession, gender and their real subject area expertise do not affect their views about 
the NOS. It was found that the teachers have generally more realistic and reasonable views about the concepts of 
science and experiment, scientific models, scientific classification and characteristics of a scientist (Haidar,1999; 
Doğan, 2005). In addition to this, it was found that they have quite naïve information about the types of scientific 
knowledge (hypothesis, law, theory), Theory-Laden NOS and social and cultural embeddedness of science (Abd-El-
Khalick ve BouJaoude, 1997; Aslan, 2009; Mıhladız, 2012). Moreover, when they were asked what differentiate 
fields such as science, physics and biology from the fields of religion and philosophy, most of the teachers were 
reluctant to express their views about the relationships between science and religion.   
The science teachers provided highly superficial explanations about the place of the NOS in science teaching. 
This shows that the teachers with the effects of their NOS knowledge levels do not carry out activities directly 
related to the NOS. Moreover, though all of the teachers stated that they consider the teaching of the NOS important, 
few of them mentioned related gains in science teaching program (Lederman, 1999). Except for one teacher having 
naïve views about NOS, none of the teachers think that they have enough information about scientific knowledge 
and the NOS. It is seen that the teachers have thought NOS competencies are related with only knowing subject 
matter knowledge about science.  Teachers, to a very large extent, are responsible for the students’ knowledge and 
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understanding of NOS (Mellado, 1997). Also teachers’ beliefs affect their teaching (Magnusson and at al., 1999). 
Hence, in general, it is thought that they need in-service training about the NOS and NOS teaching.  
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